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CLAIMS 
[Claim(s)] 

[Claim 1] With printer equipment, in the form-feed device in which a print form is conveyed, 
arrange 2 sets of paper feed roller sections on the carrying path of a form, and [ said 2 sets 
of paper feed roller sections ] It is the form-feed device characterized by having one paper, 
feed roller and two opposite rollers which counter said paper feed roller, respectively, and 
arranging said two opposite rollers on the periphery of said paper feed roller so that a print 
form may be twisted around said paper feed roller. 

[Claim 2] It is the form-feed device according to claim 1 characterized by one paper feed 
roller section having upside down arrangement of said paper feed roller and said opposite 
roller to the paper feed roller section of another side among said 2 sets of paper feed roller 
sections. 

[Claim 3] Said two opposite rollers are form-feed devices according to claim 1 or 2 
characterized by having pressed to said paper feed roller with the spring, having embraced 
the class of print form to be used, and carrying out press release of a gap, one side, or both 
.from said paper feed roller. 

[Claim 4] It is the, form-feed device according to claim 1, 2, or 3 characterized by for one 
side driving said two opposite rollers, and another side following to said paper feed roller. 
[Claim 5] When a print form passes the 1st paper feed roller section of said 2 sets of paper 
feed roller sections and reaches the 2nd paper feed roller section, Press release of the 
opposite roller which follows to said paper feed roller between two opposite rollers of said 
1st paper feed roller section when using a cut sheet as a print form is carried out from said 
paper feed roller. It is the form-feed device according to claim 1, 2, 3, or 4 characterized by 
carrying out press release of the two opposite rollers of said 1st paper feed roller section 
from said paper feed roller when using continuous forms as a print form. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] Especially this invention relates to the form-feed device in which a 

print form is conveyed with printer equipment, about a form-feed device. 

[0002] 

[Description of the Prior Art] In this kind of form-feed device, the roller of the form feed was 
conventionally constituted by the roller of the couple which counters. Drawing 5 is the side 
elevation showing an example of the conventional form-feed device. In drawing 5 , 101 is 
the paper feed roller fabricated by rubber material, and two or more paper feed rollers 101 
are attached to one paper feed roller shaft 101a, as shown in drawing 6 . The paper feed 
roller 101 is rotated by the proper driving means which is not illustrated. [ the opposite roller 
102 which counters the paper feed roller 101 and which was fabricated by plastics 
material ] As shown in drawing 6 , two or more opposite rollers 102 are attached to one 
opposite roller shaft 102a, and are pressed by the paper feed roller 101 through roller 
support 112a by the powerful thrust F of Spring 116a, The opposite roller 102 as well as the 
paper feed roller 101 is rotated by the proper'driving means. 

[0.003] The paper feed roller 104 and the opposite roller 105 which carried out same 
composition on the carrying path of the print form 120 are mostly formed in the location of 
the symmetry with the paper feed roller 101 and the opposite roller 102 about the platen 
107. The opposite roller 105 is also pressed by the paper feed roller 104 through roller 
support 1 12b like the opposite roller 102 by the thrust F of Spring 1 16c. 
[0004] According to this form-feed device, the print form 120 is compressed by the paper 
feed roller 101, the opposite roller 102 or the paper feed roller 104, and the opposite roller 
105, and is conveyed by the paper conveying force by deformation of the paper feed roller 
101 or the paper feed roller 104. 108 is a print head and 121a and b are form detection 
sensors. 

[0005] The print form 120 can be inhaled according to an application from the three 
directions of the form inhalation exhaust port R1, the form admission port R2, and the form 
admission port R3. Inhalation of the form from the form admission port R2 or the form 
admission port R3 is inhaled through a tractor 1 10 or a tractor 111. The print form 120 
inhaled from the form inhalation exhaust port R1 or the form admission port R2 is 
discharged from the form exhaust port R4, and the print form 120 inhaled from the form 
admission port R3 is discharged from the form inhalation exhaust port R1. or [ that the 
opposite roller 102 and the opposite roller 105 are pressed by the paper feed roller 101 or 
the paper feed roller 104 by the switching machine style which is not illustrated according to 
the class of print form 120, or the inhalation path of a form ] - or it is canceled. 
[0006] 

[Problem(s) to be Solved by the Invention] Since an opposite roller is pressed by the paper 
feed roller by the powerful force of a spring, deformation arises in the paper feed roller 
fabricated by rubber material, and the conventional form-feed device mentioned above has 
the trouble of worsening the paper feed precision of a print form. 

[0007] Moreover, [ the shaft which connects a paper feed roller ] since it is ends support, if 
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the thrust to a paper feed roller with an opposite roller -becomes strong As for the -deflection- 
of a shaft, a center section will surely become large and the paper conveying force of the 
paper feed roller of a center section will become small to the paper conveying force of the 
paper feed roller of an edge. For this reason, it is easy to produce variation in the print form 
carrying force for every paper feed roller, and there is a trouble of becoming the skew of a 
print form and the cause of line feed gap. 

[0008] The object of this invention is to offer a form-feed device with a stable sufficient 

precision. 

[0009] 

[Means for Solving the Problem] The form-feed device of this invention arranges 2 sets of. 
paper feed roller sections on the carrying path of a form, and [ said 2 sets of paper feed 
roller sections ] It has one paper feed roller and two opposite rollers which counter said 
paper feed roller, respectively, and said two opposite rollers are made to be arranged on 
the periphery of said paper feed roller so that a print form may be twisted around said paper 
feed roller. 

[0010] Among said 2 sets of paper feed roller sections, one paper feed roller section has 
upside down arrangement of said paper feed roller and said opposite roller to the paper 
feed roller section of another side, and that of the form-feed device of this invention is good 
to also make. 

[001 1] Said two opposite rollers were pressed by said paper feed roller with the spring, and 
have embraced the class of print form to be used, and the form-feed device of this invention 
may be made to carry out press release of a gap, one side, or both from said paper feed 
roller. 

[0012] As for the form-feed device of this invention, one side drives said two opposite 
rollers, and you may make it another side follow to said paper feed roller. 
[0013] When a print form passes the 1st paper feed roller section of said 2 sets of paper 
feed roller sections and the form-feed device of this invention reaches the 2nd paper feed 
roller section, Press release of the opposite roller which follows to said paper feed roller 
between two opposite rollers of said 1st paper feed roller section when using a cut sheet as 
a print form is carried out from said paper feed roller. When using continuous forms as a 
print form, you may be made to carry out press release of the two opposite rollers of said 
1st paper feed roller section from said paper feed roller. 
[0014] 

[Embodiment of the Invention] Next, the form of operation of this invention is explained to a 
detail with reference to Drawings. 

[001 5] Drawing 1 is the side elevation of the form-feed device of this invention. 
[0016] If drawing 1 is referred to, the print form 20 will be inhaled from the form inhalation 
exhaust port R1 or the form admission port R2, and will be discharged from the form 
exhaust port R4. Moreover, the print form 20 can also take the path which is inhaled from 
the form admission port R3, and is discharged from the form inhalation exhaust port R1. 
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With the form of this operation, the upstream, form admission port R3, and form exhaust 
port R4 side is called the downstream for the form inhalation exhaust port R1 and form 
admission port R2 side. 

[0017] The paper carrying path 13a, 13b, 13c, 13d, and 13e are the carrying paths for 
sending the form inhalation exhaust port R1, the form admission port R2, and the print form 
20 inhaled from either of R3 to the form exhaust port R4 or the form inhalation exhaust port 
R1. On the print form carrying path 13a, 13b, 13c, 13d, and 13e, the 1st paper feed roller 
section 17 and printing mechanism section 18 are arranged, and the 2nd paper feed roller 
section 19 is arranged to the 1st paper feed roller section 17 at the downstream. 
[0018] Each is arranged in the location where the 1st paper feed roller section 17 and the 
2nd paper feed roller section 19 become almost symmetrical about the printing mechanism 
section 18. 

[0019] The separator 14 which leads a print form is arranged at the upstream of the 1st 
paper feed rofler section 17 so that the continuous forms conveyed through a tractor 1 1 
from the form admission port R3 may be discharged by the form inhalation exhaust port R1 , 
Moreover, the separator 15 is arranged at the downstream of the 2nd paper feed roller 
section 19 so that the cut sheet inhaled from the form inhalation exhaust port R1 or the 
continuous forms inhaled from the form admission port R2 through the tractor 10 may be 
discharged from the form exhaust port R4. The printing mechanism section 18 is 
constituted by the platen 7 rotated in the print head 8, the sheet guide 9, and the proper 
driving means that is not illustrated. The form detection sensor 21a and 21b are arranged, 
respectively near the 1st paper feed roller section 17 and the 2nd paper feed roller section 
19. 

[0020] The 1st paper feed roller section 17 consists of a paperfeed roller 1 to drive, an 
opposite roller 2 to drive, and an opposite roller 3 which follows to the paper feed roller 1 . 
[0021] Drawing 2 is the perspective view of the 1st paperfeed roller section. As shown in 
drawing 2 , as for the paper feed roller 1 , two or more paper feed rollers 1 are attached to 
one paper feed roller shaft 1a. Two or more opposite rollers 2 and 3 are attached to one 
opposite roller shaft 2a and 3a also the opposite roller 2 and 3, respectively. Roller support 
12a is pressing the opposite roller 2 to the paper feed roller 1 by Load F with the spring 16a 
shown in drawing 1 . Moreover, roller support 12b is pressing the opposite roller 3 to the 
paper feed roller 1 by Load F with the spring 16b shown in drawing 1 . 
[0022] Moreover, the 2nd paper feed roller section 19 as well as the 1st paper feed roller 
section 1 7 is constituted by the paper feed roller 4 to drive, the opposite roller 5 to drive, 
and the opposite roller 6 which follows to the paper feed roller 4. The 2nd paper feed roller 
section 19 is the arrangement which the upper and lower sides of a paper feed roller and 
an opposite roller reverse to the 1st paperfeed roller section 17, as shown in drawing 1 . 
[0023] As for the paper feed roller 4, two or more paper feed rollers 4 are attached to one 
paper feed roller shaft. Two or more opposite rollers 5 and 6 are attached to one opposite 
roller shaft also the opposite roller 5 and 6, respectively. Roller support is pressing the 
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opposite roller^ :to the paper feed roller 4 by Load F with the spring 16c shown in -drawing — 
1 . Moreover, roller support is pressing the opposite roller 6 to the paper feed roller 4 by 
Load F with the spring 1 6d shown in drawing 1 . Since the composition of this part is the 
same as that of the 1st paper feed roller section 17, drawing is omitted. 
[0024] Drawing 3 (a), (b), and (c) are the side elevations of the 1st paper feed roller section 
17. If drawing 3 (a) is referred to, the opposite roller 2 and 3 are pressed by the paper feed 
roller 1 by the weak load F by Spring 16a and 16b, respectively. Moreover, as shown in 
drawing 3 (b) and (c), the opposite roller 2 and 3 can cancel the press to the paper feed 
roller 1 by the switching machine style by which either or both are not illustrated by the 
class or application of a print form. 

[0025] When the print form 20 is passed and conveyed in the paper feed roller 1 , the 
opposite roller 2 and 3 are arranged so that the print form 20 may coil around some paper 
feed rollers 1. 

[0026] Drawing 4 (a) and (b) are the side elevations of the 2nd paper feed roller section 19. 
If drawing 4 (a) is referred to, the opposite roller 5 and 6 are pressed by the paper feed 
roller 3 by the weak load F by Spring 16c and 16e, respectively. Moreover, as shown in 
drawing 4 (b), the opposite roller 5 and 6 can cancel the press to the paper feed roller 4 by 
the switching machine style which is not illustrated. 

[0027] When the print form 20 is passed and conveyed in the paper feed roller 4, the 
opposite roller 5 and 6 are arranged so that the print form 20 may coil around some paper 
feed rollers 4. 

[0028] Next, operation is explained. 

[0029] First, an outline of operation is explained. [ the continuous forms which were 
conveyed through the cut sheet or tractor 10 inhaled from the form inhalation exhaust port 
R1 , and were inhaled from the form admission port R2 ] if drawing 1 is referred to It is 
conveyed through the paper carrying path 13a and 13b to the printing mechanism section 
1 8 by the paper feed roller 1 , the opposite roller 2, and the paper conveying force acquired 
by being compressed by 3 and twisted. The print head 8 carries out predetermined printing 
here. The print form 20 which passed through the printing mechanism section 18 passes 
along the paper carrying path 13c and 13d, and reaches the 2nd paper feed roller section 
19. The print form 20 is further conveyed here in the lower stream by the paper feed roller 
4, the opposite roller 5, and the paper conveying force acquired by being compressed by 6 
and twisted. The print form 20 conveyed in the lower stream is assigned to the form 
exhaust port R4 by the separator 15, and is discharged from the form exhaust port R4. The 
continuous forms similarly inhaled through the tractor 1 1 from the form admission port R3 
pass along the 2nd paper feed roller section 19, and pass the printing mechanism section 
18 after that, and are assigned by the separator 14 through the 1st paper feed roller section 
17, and are discharged from the form inhalation exhaust port R1. 
[0030] Next, with reference to drawing 3 (a), (b), and (c), it explains to a detail for every 
class of print form centering on the opposite roller 2 for operation of 3. 
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[0031] First, operation at the time of conveyance of a cut sheet is explained. When the cut 
sheet inhaled from the form inhalation exhaust port R1 reaches the 1st paper feed roller 
section 17, the opposite roller 2 and 3 are in the state where it was canceled from the paper 
feed roller 1 as a switching machine style showed to drawing 3 (c). 
[0032] After the form detection sensor 21a detects that the cut sheet reached the paper 
feed roller 1, the opposite roller 2 and 3 are pressed by the paper feed roller 1 like drawing 
3 (a) by a switching machine style. A cut sheet acquires paper conveying force by coiling 
round to the paper feed roller 1 by the opposite roller 2 and press of 3. After the cut sheet 
which acquired paper conveying force is carried out by the print head 8 in predetermined 
printing in the case of passage of the printing mechanism section 18, it passes the 
conveyance section 13c and 13d, and reaches the 2nd paper feed roller section 19. At this 
time, the opposite roller 5 and 6 are canceled of the paper feed roller 4 by the switching 
machine style, as shown in drawing 4 (b). 

[0033] Immediately after a cut sheet passes the 2nd paper feed roller section 19, the 
opposite roller 5 and 6 are pressed by the paper feed roller 4 by a switching machine style 
like drawing 4 (a). Simultaneously with operation of the press to the opposite roller 5 and 
the paper feed roller 4 of 6, the opposite roller 3 of the 1st paper feed roller section 17 is 
canceled by the switching machine style like drawing 3 (b). the paper feed roller 4 
according [ a cut sheet ] to the opposite roller 5 and press of 6 — twisting — it is conveyed 
and discharged by the carrying force acquired to the form exhaust port R4. 
[0034] Next, operation at the time of conveyance of continuous forms is explained. When 
the continuous, forms inhaled from the form admission port R2 reach the 1st paper feed 
roller section 17, the opposite roller 2 and 3 are in the state where it was canceled by the 
switching machine style from the paper feed roller 1 as shown in drawing 3 R> 3 (c). 
[0035] After the form detection sensor 21a detects that continuous forms reached the paper 
feed roller 1, the opposite roller 2 and 3 are pressed by the paper feed roller 1 by a 
switching machine style like drawing 3 (a). Continuous forms acquire the carrying force by 
coifing round to the paper feed roller 1 by the opposite roller 2 and press of 3. After the 
continuous forms which acquired carrying force are carried out by the print head 8 in 
predetermined printing in the case of passage of the printing mechanism section 18, they 
pass the conveyance section 13c and 13d, and reach the 2nd paper feed roller section 19. 
At this time, the opposite roller 5 and 6 are canceled of the paper feed roller 4 by the 
switching machine style like drawing 4 R> 4 (b). 

[0036] Immediately after continuous forms pass the 2nd paper feed roller section 19, the 
opposite roller 5 and 6 are pressed by the paper feed roller 4 by a switching machine. style . 
like drawing 4 (a). Simultaneously with operation of the press to the opposite roller 5 and 
the paper feed roller 4 of 6, the opposite roller 2 of the 1 st paper feed roller section 1 7 and 
3 are canceled by the switching machine style like drawing 3 (c). At this event, since it is 
pushed by tractor 10 unlike the case of the cut sheet mentioned above, it is not necessary 
to press continuous forms like drawing 3 (b). Continuous forms are conveyed and 
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discharged by the carrying force by coiling round to the opposite roller 5 and the paper feed 
roller 4 by press of 6 to the form exhaust port R4. 

[0037] Next, operation at the time of conveyance of the continuous forms inhaled from the 
form admission port R3 is explained. When the continuous forms inhaled through the 
tractor 1 1 from the form admission port R3 reach the 2nd paper feed roller section 19, the 
opposite roller 5 and 6 are in the state where it was canceled as a switching machine style 
showed to drawing 4 (b) from the paper feed roller 4. 

[0038] After the form detection sensor 21b detects that continuous forms reached and 
passed to the paper feed roller 6, the opposite roller 5 and 6 are pressed by the paper feed 
roller 4 by a switching machine style like drawing 4 (a). Continuous forms acquire the 
carrying force by coiling round to the paper feed roller 4 by the opposite roller 5 and press 
of 6. After the continuous forms which acquired carrying force are carried out by the print 
head 8 in predetermined printing in the case of passage of the printing mechanism section 
1 8, they pass the conveyance section 1 3a and 1 3b, and reach the. 1 st paper feed roller 
section 17. At this time, the opposite roller 2 and 3 are canceled of the paper feed roller 1 
by the switching machine style like drawing 3 (c). 

[0039] Continuous forms are pressed by the paper feed roller 1 by a switching machine 
style in the 1st paper feed roller section 17 like drawing 3 (a) in the immediately after 
[ passage ] opposite roller 2, and 3. The opposite roller 5 of the 2nd paper feed roller 
section 19 and 6 have press canceled by the switching machine style like drawing 4 (b) 
simultaneously with operation of the press to the opposite roller 2 and the paper feed roller 
1 of 3. the paper feed roller 1 according [ continuous forms ] to the -opposite roller 2 and 
press of 3 - twisting - it is conveyed and discharged by the carrying force acquired to the 
form inhalation exhaust port R1 . 

[0040] Next, the case where tracing paper passes through a paper carrying path is 
explained. Once, by printing, tracing paper is used for two or more pages in order to print 
simultaneously, and the form piled up to about eight sheets is usually used. When the 
tracing paper inhaled from the form inhalation exhaust port R1 or the form admission port 
R2 passes the 1st paper feed roller section 17, gap produces it in the form of the upper 
layer and a lower layer with the curvature of the paper feed roller 1 . The amount of gap 
increases, so that the curvature of the paper feed roller 1 is large. The copying paper which 
gap produced in the form of the upper layer and a lower layer reaches the 2nd paper feed 
roller section 19 after that. In the paper feed roller 1, gap of the upper layer which 
happened in the 1st paper feed roller section 17, and a lower layer is amended by the 
curvature of reverse, and the copying paper which reached the paper feed roller 4 is 
conveyed with it to the form exhaust port R4. 
[0041] 

[Example] Next, the example of this invention is explained to a detail with reference to 
Drawings. 

[0042] The paper feed roller 1 and 4 are fabricated by rubber material with a rubber 
http://aipnUpdl.ncipi.go 12.04.2006 
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degrees of hardness [, such as CR rubber (chloroprene rubber) or EPDM (ethylene 
propylene rubber), ] of 70 degrees - 80 degrees with a comparatively high degree of 
hardness. The opposite roller 2, 3, 5, and 6 are made from POM (polyacetal resin), and are 
controlled by a diameter or a rotational frequency whose feed per revolution of the opposite 
roller 2 increases more than the feed per revolution of the paper feed roller 1 just over or 
below 2%. 

[0043] The opposite roller 2, 3, 5, and 6 are pressed by the spring 16a of compression or a 

torsion mold, 16b, 16c, and 16d by the about [ 100g ] weak load F through roller support 

12a, 12b, etc. the paper feed roller 1 and 4, as shown in drawing 2 . 

[0044] When the print form 20 is passed and conveyed in the paper feed roller 1 and 4, the 

opposite roller 2, 3, 5, and 6 are arranged so that the print form 20 may coil around the 

paper feed roller 1 and the periphery part of 4 at the coiling-round angle of 20 degrees - 40 

degrees. 

[0045] Here, it is adjusted and Spring 16a, 16b, 16c, 16d thrust and the paper feed roller 1, 
and the coiling-round angle of 4 are changed so that the carrying force in the paper feed 
roller section may be set to 200-300g. 

[0046] In addition, the ingredient and numeric value which were explained by this example 

are what was indicated as a desirable example, and are not limited to this. 

[0047] 

[Effect of the Invention] it explained above — as — this invention — the main carrying force of 
a form — a paper feed roller - twisting - in order to obtain, it is effective in deformation of 
the paper feed roller by press of an opposite roller being pressed down to the minimum, 
and being able to acquire the feed accuracy of the stable form. 

[0048] Moreover, from the thrust of an opposite roller being small, it is pressed down to the 
minimum by the deflection of the shaft to which two or more paper feed rollers are attached, 
and by that cause The variation in the paper conveying force of each paper feed roller is 
lost, and it is effective in the ability to lose a motion of irregular forms, such as a skew. 
[0049] Moreover, since the paper feed roller section which carried out the same 
composition has been arranged to the reverse sense in the upstream and the lower stream 
of a paper carrying path, it is effective in the ability to amend gap of the top layer of tracing 
paper and the bottom of the heap in the paper feed roller section of the downstream. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation of the form-feed device of this invention. 
[Drawing 2] It is the perspective view of the 1st paper feed roller section. 
[Drawing 3] It is the side elevation of the 1st paper feed roller section. 
[Drawing 4] It is the side elevation of the 2nd paper feed roller section. 
[Drawing 51 It is the side elevation of the conventional form-feed device. 
[Drawing 6] It is the perspective view of the conventional paper feed roller section. 
[Description of Notations] 

1 Paper Feed Roller 

1a Paper feed roller shaft 

2 Opposite Roller 

2a Opposite roller shaft 

3 Opposite Roller 

3a Opposite roller shaft 

4 Paper Feed Roller t 

5 Opposite Roller 

6 Opposite Roller 

7 Platen 

8 Print Head 

9 Sheet Guide 
TO Tractor 

11 Tractor # 
12a, 12b Roller support < 
13a, 13b, 13c, 13d, 13e Paper carrying path 

14 Separator 

15 Separator 

16a, 16b, 16c, 16d Spring 

17 1st Paper Feed Roller Section 



http://aipnl.ipdl.ncipi.eo.ip/cRi-bin/tran web cei eiie?u==http 0 /o3A 0 /o2F°/o2Faipnl.ipdl... ,12.04.2006 



JP, 10-236684, A (1998) PESCRIPTION OF DRAWINGS] 



Seite 2 von 2 



18 Printing Mechanism Section 

19 2nd Paper Feed Roller Section 

20 Print Form 

21a, 21b Form detection sensor 
R1 Form inhalation exhaust port 
R2 Form admission port 
R3 Form admission port 
R4 Form exhaust port 
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